Detection and characterization of cholesterol-oxidized products using HPLC coupled to dopant assisted atmospheric pressure photoionization tandem mass spectrometry.
Oxidation of cholesterol (Ch) by a variety of reactive oxygen species gives rise mainly to hydroperoxides and aldehydes. Despite the growing interest in Ch-oxidized products, the detection and characterization of these products is still a matter of concern. In this work, the main Ch-oxidized products, namely, 3beta-hydroxycholest-5-ene-7alpha-hydroperoxide (7alpha-OOH), 3beta-5alpha-cholest-6-ene-5-hydroperoxide (5alpha-OOH), 3beta-hydroxycholest-4-ene-6alpha-hydroperoxide (6alpha-OOH), 3beta-hydroxycholest-4-ene-6beta-hydroperoxide (6beta-OOH), and 3beta-hydroxy-5beta-hydroxy-B-norcholestane-6beta-carboxaldehyde (ChAld), were detected in the same analysis using high-performance liquid chromatography (HPLC) coupled to dopant assisted atmospheric pressure photoionization tandem mass spectrometry. The use of selected reaction monitoring mode (SRM) allowed a sensitive detection of each oxidized product, while the enhanced product ion mode (EPI) helped to improve the confidence of the analyses. Isotopic labeling experiments enabled one to elucidate mechanistic features during fragmentation processes. The characteristic fragmentation pattern of Ch-oxidized products is the consecutive loss of H(2)O molecules, yielding cationic fragments at m/z 401, 383, and 365. Homolytic scissions of the peroxide bond are also seen. With (18)O-labeling approach, it was possible to establish a fragmentation order for each isomer. The SRM transitions ratio along with EPI and (18)O-labeled experiments give detailed information about differences for water elimination, allowing a proper discrimination between the isomers. This is of special interest considering the emerging role of Ch-oxidized products in the development of diseases.